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1. I am < t'K-.n Is lie \ D 1 ittie Pre esso > I he deal Eng ring at the N t *a< m ! s 

imtitire o! t <. N P ui v h i t. i i t i < i \ h i, j»> .toifw 

27 Yi years and have boon involved with teaching, research, technology development, and 

pharmaceul ds, etc. N < se s in process enginee i have been rrvoived with a 

very broad variety of raoeevs-prcNoci combinations in the food industry and the other industrial 

companies of Mitsubishi Chemical Corporation in Tokyo, Japan, where for 5 years 1 was in 
charge of R&D and technology for new business. In this capacity 1 was the Managing Officer 
si ec i t in esponsibie fot 

M . ! 



I am an author or co-author of many publications. These include: 
A. " u - : > on tt.o od A» : 

i t \ <. f > i n , j <_ 

E. Gyftopouios (Series Editor). MIT Press (! 982). 

2. Chemical Process Covlrol: An Introduction to Theory and Pracdce, Premice- 
HaU (1984). Also in Greek and Chinese translations 

.5. Saint ions Manual; Chemical Process Control: An Irurodnctkin to Theory arid 
Practice, Prentice-Hail (1985). 

4. Analysis & Planning of Greek Petrochemical Industry, KEPE-, Athens (1986). 
- x < Scope of drapers; hneiPgenee in Process Engineering: CACHE 
Monoghraph ( 1 990). 

6. Intelligent Systems in process Engineering: Paradigms for Product and 
Process Design, by George Stephanopouios and Chonghun Han. Volume 21 in the 
advances in Chemical Engineering Series". Academic Press; (!99S). 

7 Inteiligem > -see: in Proeeo ngina ing \ ciigm ;'< P> ces Operations 
and Control, by George Stephanopouios and Chonghun Han, Volume 22 in the 
■\4dvances in Chemical Engineering Series" . Academic Press (1995). 
B. bdited-Coedhed Books 

1 rid M. hi i j pecial B npuiers ai i 

Chemical Engineering, Pergamon Press (1988). 

A '< t I Case-Studies Series , ■phiowledge-Based Systems in Process 
Engineering ", 3 Volumes. CACHE i 19:58). 
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< X M < , 1 s ' < > It ,\ 

X kti \tth i L>/i\ ~X a i ( V P*- 

Gx i ' i « ' < s < i x . i 1 i Gros roan; 

and Geo. SaxGaooponGr (cGrors). CACHGEGeGer ( 1 990.;. 

5 0< -I > < ? ' X ' ; ; ( mica? Process im G iea 

P.S. Dhurjau" and Geo, ScephanoooGos. IF. i( ' Symposia <> No. I (1993) 

s . ' ^ i i\ 1 i< ui s 

f-FGDavis, and V. Venka t 92 

(1996) 

Engine* in ESC {Pi 6 \ tiumes t and 2 Geo ^ f diu nputers 

and Chemical Engineering. ((May 1996} 

8. Selected Papers- ESCAPE-6, Special Issue of Computers and Chemical 
<> k S ! i 1 1 ( , no } dtl x f msi ^'W^ 

9. G3GP Proceedings: Dynamic? a/id Contra? of Process Systems- 200 r, Geo. 
Stophanupoub;;. .III. Lea. and G ;a Sup Yoon. editors. Pergamon Press. 7.00P 

C. Papers Published in Refereed Scientific Journals: 214 

D, -apcrs Pub xG in Gerties ce Pro; redmgs: 185 

3. v t <. i n i i hxI i: o\ an'ol th i m i 
reixrenc { apj lica on 

4. ; have reviewed \hc ^ <. < s - 1 P i detad as wed as Dornazakis (U.S. 
Pub. No. 2003/0049364). Brandt (Marinades GGxG" Challenge publication) send Hendricks et ai. 

s " N N v i i u < i pared the 



method presented in the cited references to the mevhod of the invention disclosed and now 
claimed in the present application, herein referred to as u App. i 0/577.659. : ' After reviewing 
these references, it is my firm conviction that these references do not render the claimed 
invention obvious. 

i 1 i s en <. , el in 

the literature (Dubanchet, U.S. Pat. No. 5 : 238 : ?0I: Bloukas & Panerasf 1993, attached hereto as 

vtioa \s no t vieonne inns h i , , t 

> < t f I i d i at t it t i vt )t f < t i I This, 

by no means, indicates a lack of interest in Che development of such products, but rather confirms 
d - ( h M t 1 > l < ! t s ^ j_ I < I ! 

the incorporation of oil is indeed expected to rest;!; in the phenomena addressed by the Applicant 
in page !. lines 32- 44 of App. i 0/577,659. The claimed invention has thus addressed a long-felt 
need in the industry and succeeded to achieve this goal. 

d. here ;.s e or in the Lno 1 < tl 

available to a person of ordinary skill in the art at the time App. ! 0/577,659 was filed, that 
would lead one of ordinary skill in the an to combine the cited prior art. First of all, the only 
prior art that at leas; indicates combination of entire muscular tissue and vegetable oils is 
Hendricks, yet the goal of the invention, the method followed and the products resulting 
therefrom, have nothing to do with the goal, the claimed method and resulting products of the 
present application. Clearly, the goal in Hendricks is to upgrade the tenderness and sensory 
qualities of fresh red meats, thus improving their market value. However, the deposition of oil 
!is " ! ' 1 v < s ^ ; \ d i etent 

' L G. BioukiCi & LSD, F'wws. Suhsnu;:-:^ ofe oil for ;x,m iaxha; ,;•/?,:.;/., ( vv,vO,7v vfimv-fx! fniiikfiirXi-?, ioumai 
of Food Science vol. 53 (4\ 1993 

Kv:r-4:iS9cim; 



mechanical work; 



Si'. 



1 >- en i a 

eat meat product based on entke-muscuiar tissue. In fhe latter case, the 
g (^tumbling), as well as the presence of sod; urn chloride, have Jed to the 

^ >" hi i vere found capabS 

;th-OQ5;i^ free 



J*at§r (by means of emuisilkation and/or entrapment phenomena). That was an interesting and 
urprtsmg ef If re cise localization of tb i oil t 

characterizes the uniqueness of the product resulting from the present application. The novel 
aspect of App. i 0/577,659 is reflected in the description of the critical process features, which 
allowed tor the stable incorporation of the oil droplets in the precise location, in my opinion, 
neither the precise localization of the dispersed oil globules, nor the critical process features 
which contributed to the novel aspects of this invention, may be derived from the cited prior art, 
even if this is considered by the combination of fhe different references, 

!. Hendricks relates to injected pieces of fresh raw meat, which is intended for borne 
cooking. Hendricks merely discloses the use of an "injectate", which is disclosed as a 
composition that penetrates, by means of pressure injection, the muscular tissue, obviously at an 
miSSSkmJsmh, Retainmenl of the delivered injectaie. comprising oil, within the muscular tissue 
was rather challenged, due to the non-stable incorporation of the injectate within the meat mass. 



v ' ' ' s ' c ' <• ' > o poi io in e x 

' s 3 m ewtese vhsfoscd, nor even indicated in Hendricks 



;.xp-o:>96m; 



Hendricks. Rathes. HemPgieKs gg;es _j)<i;;leci_jngi;edK;};«js, such as non-meat ingredients (e.g. methyl 
i a it m ^ i u i < 3 h nation 

)f " 1 \ 'v » V V N t t f f D't . v. rJ U > V 

incorporation thereof, in rhe cooked processed product conk; noi be derived by Hendricks. In 
my opinion. Hendricks would no? even been considered by a person skilled in the art. dealing 
with t f v. in <• it t> e r> ,U c d annUict 

Moreover, to -the extent of m <no< ; < I do 5 f e 1 ? 1 1 - { esult from th 

patented method of Hendricks 

8, in my opinion it would not make sense to one skilled in the an to combine any of the 
i ) < f » \ i n i finely 
comminuted meat paste, along with other added ingredients (e.g. phosphates, non-meat proteins 
and -m ch) tne 2 nJ k \^ ^ h<s< Ji to < s w , i i fresh 
meat pieces, such as the use arid composition of a marinating solution. Brandt refers to products, 
such as the Hatfield Marinated Fresh Pork, which are made by injecting a 10% solution, 
followed by massaging and vacuum packaging (Brandt, page 6 of 7). in fact,. Brandt teaches 
away from the addition of a "non-soluble to water" ingredient, if his instructions should be 
Considered (Page 2 rat »f 7 3rd p ra j pi \ft >J d n s uid e lisp* en in 

r h m ) i <. i i f 1 v. v At i ^ s t < i s \fhm 

about a tatty substance, let atone olive oil. 

9, to my opinion, the cited prioi < m i I > «. 

WU iiWl , ,S I t-J ! v v , ■ P O s ;,sO „h,on^ 

i u OOet O / 



i 0. ■> < t i t f u 

upon my experience in die industry, in view of the unsolved and ;ong-feh need in the industry, 
and the cited references. 

H, 1 declare that all statements made herein are of my own knowledge are true and. all 
statements made on information and belief are believed to be true, and further that these 
statements were made with the knowledge -hat willful, false statements and the iike are 
punishable by fine or imprisonment, or both, under §1001 of Title 18 of the United States Code, 
e m dl t <. s urr t r) j t d w it 5 o p r ts \ t < tj e 

patent application. 
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EXHIBIT A 



Substituting Olive Oil for Pork Backfat Affects Quality of 
Low-Fat Frankfurters 



J.G. BU3UKAS ami E.D. PANERAS 



- ABSTRACT - 



t . . saa I 

i r t 1 a >> n - * J ' 

aOy.,;: ;;>'«;. OP; dan suaaapa aac ia-.pjav.va i=xu'«, : ^.^<;,. ; , 
wal, 10% ;>:aa> aaa aaa^aable corca aad v-a, va,y ^ ■ as. v p 
«, S =i;, haa .« same (P v 0.05} :«l coa>r « me acatra, a. ; ; h.a.v 
(?<<1.05) Srmiwss, *ii> SSrenglh and KXturai mms »««J W»*t If 
ju!oi:i05S. 

K« Words; olive oil, frcnkfyrlsrs. ft; suOO<a;<ia ; r,. k-av fs!, fn-.-a: 



INTRODUCTION 
> iVO-a a ustn f < C 

;o ' anarpy iidaka and to redo.ee fat lakoae n .5; a;a - 

f < catork iatake (ABA. itrod). Maoor.aotuong cajooc- 
■a-doc^d foods, avkid; istemrte low-;-;; 1 ^ precr-oto, a, 0: c^i, 
rcpflomiws^'heaitls int««l (Wif.h, 19SS). rdsnklauaer jypa 
f^Wa 0 'j-.«-.:red with pork fa; have op ko 30aa hi. ?OtK t3S 
h^r7va ; 'a0% .^aoratad' fatty acids (Bdgpa and Schv.-gys.-p 
iaoy^,daiSa ahatartaro! ts t • oaa-at dovwrtanC • ! preset. 
" Sakratac on >.s ocraodared a pr-.sry eaose of hypaoea.otas- 
terekmis. tMattsoe aad Grv.r.dy, 1985) and oxaorphoa p;ccaa ; , 
of ahotcrteros .d-a> have Averse .aarna;! hcado eotecLs < raaiscn 
el il . 1983; Addis, 198$; Maetker, 5587). AlUwugn po.y- 
.<aa;;;u:a;ad < , adds deera-aoo pissm* I a 
."Maiiso;! aaa Chooidvo 1985;, they praoo.cde caoyaofaeavasa 



aatad a; 



easts (( 



. 1984). 
s, diey high i'a 



a^sSiw^r and HOSO ea-.;ie a 
adverse effects on ptocessmg poetd. 



unsaturated fs!. 
rax'uTiuni liiovv- 
laciurec without 
>r sensory prop- 



'"vh'e'n olive c 

at coaalin, Sd.a-d6.d% aronoe ; ;^ata:,d fatly arada, p-rotoa 
aatorsaeo sad 3.6-21.5% podyoosakar^d tr.iS.V aaao:; paaa, 
•psay p. ?> tso has tocaopherois and phaaohy nuos-awe, 
act'aa aadnxifiams. Oiiva } ivaa a htga aWiofpcai va;a. 
adbaiad 10 its h;ph ratio of vdauaia E to pf.iyur.sjf^ieii fa'.vy 

V 'ou7obicc.-l\vKS *te to avadraaa r rJ ad;y of haw-iiH *rsnS<- 
rd^';;) is 3 'sok sourca of ,Aono»," 3 ata !31 « a«d to saaOV 
atUftetivJ. 

MATERIALS & METHODS 
X!igve«l«BO a>:d tormvslaiioss 

y, , . , 

: "" ' ,; 'd:.p\''..,d, T "d > d s ..^ (..j. P;.r:P0); w-iic s^:=f3W0' foauaa 
"''":7- , l '7"i:;;.-p:; 5 . ;::,<, Vy^.a P<ao«g;-. a a a.aa IV. r. avaaai 

^ot-;", :: d aa.k h^kh: v, 5i = vaaalaT! aaakacca Si! a f w; =a a: ' 
,t;' , , , , ?: -odacl fcrnvdadaa. H^«p;sava ^ayco^c » 



ing. All a 



own Sisooiated with aecres-sas 
- . ? ^vaicn", '.f e„ti <■ ^ s 

of p.c v t uu 1 -~ , 1 ; u u " 

ss tap 3' ;.a-£YSt 
19S6- yra.vaads aad Doatas, .1978V Thus incorporation oa 
ne_t perdue s maj have ^ positive 

1,1 s 11 . ^/ • 

Sr. ioaa at > (last) tncrwscc h 1 v , i 0 
-31'- fat'v dt a 1 ^ 

fat from piss rac aiavatad i of 1 s p^doch coatama 
1 " f ' c ! 

olity o Vv» , ' > <,i - - 

cvaiad leveis of monoooaauirateo faio to pycviropOo^saMoa 
Ci - t s v C t ! 

•vtnbie to rha aoatvoi in a!! asaao:v ohsfaoreviStrcs. Kte«<i«a.> 
iW.Hr, incarooratad cs«0ta oil into amokad ^usapes^ad touna 
thai :V. and ardorie-reduood prod-ads avara aocaptaoie oi qua)- 

Com 1 11 * 1 1 ll 

" ' , s 
UciimhirA ?*wtly « )! Agriculture,, Anstoteuen Urw, S«-5W 
, ^ . .. 



ighl parts tif&ol 
rein (i tcapsakai 
:c dyya tit 



IsOV a:0:i (as 



A, <r.<i 7.SH,l»»t«*r.lly4<». 



^a.iVidaa -KfO.i, tsaioaO/iy. 



1$ WITH GUVS OIL... 



:d by vVirshnvSS, 

iM i-SpiiCliod iJffUft 

it different lima pe- 



> inryad 



h „■ ... 

dry chopped for 20-3Q sec >» ?• t-wlia 30i- si »- :w ^-M- After 

I eaoppirsg 11 hilt' 'i - added i f! !>'•= ' «' Ac ' 

•be chopping cooiiau-b ottti! 5 ter.opetsture. of ~ rc wus reached. At 
i. coin! ! ihtswed sosk bteAiat, pre-e.mArofiad I oil, seasoning 
end other frgredisrW, iossiher with Ac remainder of the iaw'waicr, 
were sAelii ' H igh speed untU She eW.: 

icrnpstawre tseciieri 12*C. 
foonediaictv after chopplr.e. the hsiier of each ocafr.rtersf v.'S.'i ync- 
)f i ,t> >J hiioieA tttn: ,ii ■ Aoiax , o - casings, f !;-:si!- 
< was ^ it c A IS coo infotvrhstrna :ke > ^ -.t > 
■-wawoscb end smoker! in a sraokekoase interns; tempeaidere ' 

i < si m9s sad A ' h 2583, IS91). The s ^ c t 
Aowered for A :obt » n ehiihfo fit +rc for '24 ht. Mr chilling b 
frenicfostefs --vera ptched, v««Kffn pjafcsgid {vacuum level 650 mroMg) 
] , o ' n >„\ i repeated raxygen p crmctAtitiy rote of ^ilSamV 
ai'ai Ml «ta (23"C, 0?i SJJ; sail «or«d in the dark i« a <ooiar »t 
+ 4-°C yrti.il suhssijtistrit analysis. 



tier proper-be 



of t>. 



immediately «f!at better "preparation with a Brtsoitfieid digital viscom- 
eter,, orodei' ' sci ai 2.5 > ecp.tipped wbh a spirrriA ?ao 5. 

, > , t 

.Abac ahitihig si -- 2''C for 24 it:, The processing ycki (%) t«s ::eic.,-- 
mtried from lira weights. 



ChereSeri eioiysis 

Keptesscutivtj Simples Stow ireeireettt wore fsorocgsnfseii stw! 
aroilyoed, prior :o vtirtttim: psckaghag (Oval:), for parccmiagc mobs- 

it ii 1 i s a at i < ! 

according ia (touted AOAC p:o-c:thars5. percent aclssd v-'Ster 

■ , ttiss ejicu^ett jncardie? :o i> .,1c ^ i, 

trite ww rjcicrttrinM bv iha ISO (1975) JJisihorf. All roaiyses weire 
oerfonntiJ in d»piicats. 



Piirgs loss 

it> r ■- t i i I 1 it oi 

swsge In ths tistk s; 4'C. Jivfcft. pscfsgit.g cacit link of fsatsStfwieis 
was dried w!hi ap s were weighed 

w.b «ih sic 
ih psp i sEJ Sinks c 

ia-s Vrii ■* i t ttott: titt l!( in w»i«Ms feetweer, *e two 

itteoscrc.-.-cnis ;xp:v.5;td s! rx.tcsiitsg.: of httti,:! weigh!, 



Cotor 

A fT^e~O>!0t 



psffcfmed ihe 0 and 5ih • 

t , , r %5 i 

:;ii}. "the ie.stc.t)-.: 



cardjxtr.ij usJng » while 

i > iS (£ t. »< , '^0 0 8 =» 

-1.Q3, attd b « + 2,4. T,vr atmsnJ wers u^t-d. 

Tit; sarfscs of iits g'sss ::sy w*s sotttpietpiy covered with sections of 
lire fwn&fcrt«s asd fosr jnes$Ofesn««is :»fts» esr ;!«>: byroutlog 
the grass tvay wett v. tssns 

entenis 



iy ««cr«ti«s8oa 



0, 1st, 3rd and 5iJ> week. Two frstikutri.ets were rsndoutiy ssmpted 
xtast each Ue.atoeent. Tits fraukfettsts ware gtoatjrf id a chopper for 
1 Wis attd two ;!).« potitocs svere tetneved for T8A tttteiysis. De- 
pdCJfe daiatrriirtttti i 1 - "^tV,. Tfte sraaixH 

of rcsfoeai nitrite io each sateipie w.es teket; fnla sccotroi rote the 
oo-.ooats of r.oit.ioii.emitia were added it) the sejripies fot T:?A s:i;bys:-:- 

t i . - . 'is 

W° 0^ <t LkJ 1 m 1 "J oo 

vecsioi! faeior 7.S wss us«S in uterfeifon of TBA B»mbsr$. 



.etiegjo 



rcdy dry), t 



.1 not spHng'A fincifl* 
jufcintsi {8 - sxtresiely Juicy, 1 = 

(S « extremely strotig, I « escircmely v;tsk io sriptessinf), « 
paiatabiitfy (S * pjiatebie, 1 » unpatsobic). Each Mitibwe was 
dorassad «id eve iniiis > ;fe i'atitiiiaraerj wiih 

xefclo. Sample* \ 

us! pecs ^ r t»K piece from sa h b tu i 

men* were t«ndoi»!> ii buietl fcf i ustioti Tap w»tsr WM pto- 
virjed between liortpies to cicanst the paiatc. 

fesJture profiis «aalysia 

An Irtstto,-! ij - , , J . 

iwfc ssorag^. Spipie^ wtre^prft^afed by rdecpirtg usrtk&rtc;;; ic itoti- 

v»fjjp;e£SiQ*j e,, 

for fitJi &W oerioi-, Al t t 

rnitctoctirc) > for tccc^ci cotitpressiont Ai - s energy ' sec- 
and eorop.-tssrrjo; cpriogtitccs (St « height sample recovered faeWecs 
end of first aampttsiian and etc.:! of scccBt!; stismmincss fl x A3/ 
i t 1X.A2/A5XS; snd >)» in ess » «/AS Peak 

areas «?sr<! doictrttitteri by uswg ihc f etid Ctsphic Dsts Atoiyciog 
System, 



g and 20 g iosif weight, Samples were ptepusd by steeping ( m %. 
fnrters irs boiiiog wster for ?. mill and coolirtjj'to teibtsni Th* pointed 



part of the sons was placed at the suifacs of ihc fisnWerters sr 
msUi>m«r>( was towed o« for 10 sec to produce a pnociutc. The. depth 
ot punctate was nwaswed i«: mm and higher deptii mearw less skin 
siteftgtfi. TU *sme ( s 1 »«as ol 

esc!) of two iinte cf frsinkfarlsrs pet ire»(r»ent, D»f» reported ere 
maatis of iatt measetsrosnis. 



^aiysis 

Data eollectr o, Mt-td, chemical 

acropotitsoB, setuoty t-rf iosootiteniai texture pro.'iie. vsloss were sr,e- 
iyo»f by r.ote-wsy soedyiis of vjrrfsnee, Dsta cotivCttd for pergo ioteos, 
pH, TB.'tWii, s r . it f fy 8rwr> f atlor 

factwfol arratigeoesnt i a eotooicteiy < , i -y ■ , 'foe factors 
were; IrasSntstiW (A,B,C,D) end storege tiroc. Meato: were eorrtpwed 
by uaiog the tS£>« m tesi. Detn analyses were performed using die 
MS¥AT program. 

RESULTS & DISCUSSION 
V ^ ] ' a ' < t i t , t 1 

low-fat ffdttkfert at re cot oarer f i - 

2). Ho dtffe<-enc«s {P>0.05} ws fownd between pHcfconirct 
iftri lOW-fti ba t 

sr in lowest frsni » 
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Tabls i~ph' sr>o' w'ssoerVy to 



5 tW.Co' 533 t»,5Sr> <!S« !38 




ft'?. f~£»9St of storage time on purge h$wi at control (A} md 
low-fat trsprtux - ' , ^ 

pork bsciial sua ' formulated fee 29% fat dfitf )t% pretw'n. (8,C,Oi 
Ji i. ' < ' --'OS* ft.' »«s 

?t?W, f,' i \. " i e 

! vvA, a ? f ; vv*. i3 

Stfiwk. 




wish higher rrroteSri. No differences vers found in viscosity 
between controls end low-fat treatments with prorsin. Trie 
added water m hc-t i " &% and n,8<?j 

respectively (Tabie 3), These results agreed with Cisss et si. 
ho fo\!»d ths i w effsd than fat 

or! Bh field vi 
Processing yield lowers 5. S 

5.5% higher "(P <Q.0S) 0)3!) for Sow- fat treatment.'! (SD.2-SG. 5%). 
The e>» u' ><> n d st al {,'5''.) 

who found that 1 ' ■ ie oil hed Iowm 

processing yield tha if ost t 

iuction of Added 

. It i i w tr 

y gin the oii 1 feg ' ielr 'i s <> 

si. '{19815} siso reported that control frankfurters wis;; 30% 

i i ^ iov si l ."(»! B V ;' O 

« i7% oil ss«i the ssroe added wit. 

Tits proximate composition of eor:;roi fcjr.ki'iirtars wss vr.ry 
rifisr i^f isigeiti i ! v. « t t i 

>f law-fat rmokfutt «| j « sted valuM, sm 



o higher 



, refere 



:r the moisture c 
eept fer the fr.ri!> a ^ i where hen • 

was so difference fP>0.05), ffo'dHferwice* (P>O.0S) were 
found in sodiam chloride and senium nitrite content sjthoiifd; 
s.ddd ivi&n 4 > w st u 




slot-ago ;in 



' ^-/^f va/oes i eoors,;/ ' > ■. >t f:Sf!!rh;ners {X,C,Oi 
- - .f 

fetv,»i»ta<t to &) a- f-> fC? 

« rffi O S cniumsd > > " i wrrtrt o \ < oft' < i 

spsef/Vs/y. 



Hie total retiuc 1 of itw-fet 1 v.ns 

rsor^rf from s4.7% to 47.6% cojnpsreci to controls. 

i%: Sow-sat ifMt.nient wish V: : % pretest; Sisd highs;- (P--'0.C5) 
or ge loss tb*« > n < k > > ^ * t 

hiiicsnt effect on bu-ro fosses, ewedsiiy in iosv-fat tteatmenis 
{Fig, 1>. The lower the protein j*vs! tits higher the purge tees. 
The lovy-int 5 >' & fferent 
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LOW-FAT FmNKFVRTBRS WITH OUVH OIL... 



«; .'ew-.'s; fseni&rtaix o?.';.w/f>- 



rnsnaaa svitfs > encWaf end fmnntiWfsd ' ?S% f»t s n1% 

f it e.id 10%, 

1 :<% xad Mai fuo:c.i!\ jQsostiiveiy, 

Maoris wllhk- ssrnu row >.viU> ilMa-.a:;: ,suf..jisr:t:pt (oasts are c'lUfscva 



s (rednsisj 
t> (yallowiMKa) 



! 1 i i i wag she storage 

period of 5 wfc. Ctaus st a!. (1950) found that the low-fas 
i/ i " i i higher ! i i, ai'ui piuge icsacs. Higher 
p»rgv kisses of iovv-fat^ftanklaftsf^weire dire to 'owe; ionic 

was purposeiy reduced .sbghtiy. This probabis' contributed to 
further decrease of ion.ee- sK«sgtb in how-fat treatments. The 
increase in purge losses during storage was dee to ;he decease 
in pH fis « t t 

>H t fwt the 1st vas r - -0 644 (?<0.05), 

the pH of contra! wos reduced from 6.5 to S.O and thai of 
taw-fat treatments front S.4 to 5.8 during she 5 wk storage of 
vacuum- packed frankfurters at 4°C (Fig. 2). Pac.sras and Bfou- 
- (1988; reported . decrease r f i 6.3 ' < 5.8 dunirig 

f y i hjmm' jiivfurtirs -si A- Keroo- 

^ and Bodies (1970) aiso fo-o.^d a decrease - pB , 6.3 
to - ayilag storage of frankfurters under vacmnn at .TC tor 
■> days, Sii-eard et ai. (1983) reported a decrease in ~ fro;;; 
6. lis to SA2 during 7 wk s;ora«e or frankfurters eader vaoaeui 
at TC, The p.H decrease was attributed to activity of laeto- 
bacbib, sub/or diuaoiuiio.u of CO, into meat tissue, 

■ vsiuas of refrigerated vacuum-packaged n t 
over S i were * n i t (Tabic 1 Ai! Sew. fat ucatoients 

i - i 

t ->! win a!)y n,d < >e TSAyafues 

observed in oiivs ois containing frankfurters was attributed to 
(oenpnerote and phenoiie substances with actfejeidant activity 
in addition to nitrite. The TBA values of control treatment 
although higher thaa iow-far tmtments wcrs fr. we ban ac 
i a ' kt urn, 1976). 

btorape - did s rTfcc: 78 A values, probiibiv Sue to the 



Seri.-ietrisss* 



CohaslvonesS (A2/A55 
- is !F1XA5/A1) 




s ;?>Q.05) h 

torage time. The ' rsen h Ahmed 

et si. (1990) who found that decreasing fat content in ftesh 
vith sin u.taneous increase in added « _r, c i( 
an ; ca Hunter L < uss. The I vc» lire j f sin ! b 
til; fr-ir><foftK.s he iowi inm The tsvs at 

treatment ii K i j Htmte 

, ,a re -,'le . t ve_ii tow fat 

treatments were due to different added water and protein iev- 

' t i i ra 1 ' < 

to .39.2% while proieirs vonteu; wss iuverstiv reduced from 
14.3% tr; 30.7% (Tsbie 3). Reduced praaiio intent resyited 
i 1 ' t A rj sredr-oior Dor- 

big tire 5 vvk refrige.r.as ■ > m icmtn no decrssses 

1 i SfS ' I 

D&U on sc > 
coniroi aed iow-fat frankfurters containi«g oiive oil wtsre com- 
pares (Tabic 6). The iow-fat t^eatoieu; < itivh pmiaie had 
lower fP <9.0S) coior, firmness and overr.i; palatabriiiv scares. 
Ts;e irestrneni with ? 79tj proitbi bad simiiar (P>{5.Th) saoaory 
attributes k o^,3i paJatab isf> protein content 



he >^> r ' ' isss in ' frankfurters. vSi- 

rooa et a!. (5965) and Chuss et ai. (1989) reported the same 
efieets. TiiTerfracea :o ilavor ietensity betavieu the i aeri 

LTe j st \vt ' f ! higiier 

v0 O ' e " ! t, - b t^\v 

t ' ' • u> ' i i j 1 retain wert net. sig 

ntficant. T1)e fr 1 , K-e very 'oft 

i 1 h' ' » i if i (> i , 

die couiioi. inuring i - S wfc cold storage i. (?<r0.05) reeiaedoe 
;a ovcrail paiatirbitiiy vers found in all tecatrneftts (rk, 3). The 
cauuroi treatment tad ibgber (f<QM) overaii uaiatabdiiy white 
•i low-fat treatments containing ciive oii die lugher the protein 
ievsi > higher the overafi paiatabiiiiy. The observed dectesse 
in paiatabiiity during storage was piobahiv due tci microbiai 
scbviiy of iaetie acid > ■ i , whicg i x , agreemeai . i 
reduction (Fig. 2). 

TJ 6 controi i w t nd fr hrr 

ability and not significant changes . bite hardness, > i i 

t ! ..: . . 
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Fig 3- J^SiStt , > ° 'st and StA ivasJc at nor- 

iqc c, i c I i 1 7 

o/A t> ts//. ('.4,1 Prspered with park basket and formuisis^' for ?$% 

iiii br.'J ,':% ;J.'0!m:: ;'«.C,A; .-"aaa'f.-.-aa »■/;/; Wav;,-; b,?vS ;j/V McJ 
formnlmsd for < 10% fat and J05», f!??4. sflrf 1.4% proism, ro- 
xpeclive.'y. s .'a* w,*, ci5)A w*, ~ ps'Msbio, ? •-- unpshtahlii; 
*•♦ Bars sk'/i tfWurant superscript hOm* tjm dfffemit {P<0,QSj. 

(Table 3), .According to Ssffie et si. (1954) (he skin strength 
is developed bv i ?n;gn;Liun of protein to the surfetce af frank- 
furters aad subsequent denaturation during smoking. .Differ- 
ences bwwer;! ;hs ec;woi and iow-t'at Erca^.^^ n!s > 
iiJid 14% protein ten :;kin strength, fraetiir&biiiiy, 1st ami 2nd 
bite hardness, springiness, guflsmir.sss and teiiewirtess wars sig- 
nificant. I fie hi j i t s ih t> 
{P^ P 05) v>^ lh , i Mi 
gumwmcss a;; a dewiness. UnhM ; \m&n&Ha with 12% and 
1.4% protein • 1 1 i ' ' r sc j <fb!lt w 
and springiness while ail treatments had the same (P<0.C5) 
cohesiveness. 



CONCLUSIONS 

LOW-FAT F8 V 

trued with oUvs c;i and without added animal fai. Ths low-fat 
frankfurters would be highly desirable from a diet/health stand- 
point «s they cot < ! C iOWC! 
csioric value, reduced cholesterol and a higher protein content, 
iunong !o < ^ i i 

i !;! ' rabie to the con- 

troL 
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